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Thirty-eight patients with surgically treated stage IB adenosquamous carcinoma of the uterine cervix (AS) have been matched with patients with other histologic subtypes of adenocarcinoma (A) for stage, lesion size, node status, grade of adenocarcinoma and age at diagnosis. An additional six patients with AS were unable to be matched. Overall 5-year survival and disease-free survival for the matched AS and A were not significantly different, 83 vs. 90%, and 78 vs. 81% nor were the number of recurrences, 8/38 AS vs. 6/38 A, but the mean time to recurrence was significantly shorter in the AS group: 11 vs. 32 months (P = 0.003). A subgroup of AS with a high risk of a poor outcome can be identified based on either lesion size > 4 cm, depth of invasion > 10 mm or plevic lymph node metastasis. These patients may be suitable candidates for adjuvant therapy before or after surgical treatment.
KEYWORDS: adenocarcinoma, adenosquamous, carcinoma, cervix, prognosis, survival.
The significance of adenosquamous carcinoma (AS) as a separate sub-type of carcinoma of the cervix is still unclear. It is reported to represent approximately 30% of all adenocarcinomas of the cervix (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) and up to 62% in individual series (6'7) . Papers have been published in support of both a poor prognosis for AS (1"4-7'13'14'20-23 ) and a prognosis not significantly different from other types of adenocarcinoma (A) of squamous cell carcinoma (SCC) (8-10'12'24) (Table 1) .
A major problem with the assessment of outcome for this tumor is that reports may include a variety of histologic types ranging from tumors composed of malignant squamous and glandular elements clearly identifiable with hematoxylin and eosin stains, to poorly differentiated SCC in which the glandular element is only revealed by the use of mucin stains. Despite the lack of agreement on the exact histologic criteria for AS many investigators do not even mention the actual criteria used in their studies (4' 6' 1°' 12"22) which makes interpretation difficult.
Many reports of the outcome for AS are based on the experience of single institutions with relatively small numbers of patients who have been only clin- This study was designed to investigate the outcome of a relatively large number of patients with stage IB, histologically confirmed, AS in whom the exact extent of disease had been surgically determined in comparison with a group of patients with surgically treated adenocarcinomas of other histologic subtypes matched for lesion size, pelvic lymph node status, grade of adenocarcinoma and age.
Materials and methods
Patients with clinical stage IB adenosquamous carcinoma of the cervix were identified from the tumor registries of the University of Alabama at Birmingham, The University of Michigan, Ann Arbor and the Mayo Clinic, Rochester. Clinical data were obtained from the individual medical records and where appropriate by direct patient contact. The strict criteria for entry into the study for both adenosquamous and adenocarcinomas were: (i) disease surgically confirmed to be confined to the uterine cervix with or without lymph node metastasis; (ii) lymph node status confirmed by pelvic lymphadenectomy; (iii) complete medical records and pathologic material; (iv) histologic confirmation. The patients with AS were matched with A for the following criteria: lesion size (greatest diameter in cm), pelvic lymph node status, architectural grade of the adenocarcinoma and age at diagnosis. The intention was to match patients treated within the same center where possible. Lesion size was matched to within 0.5 cm below 4 cm and to within I cm above 4 cm. Pelvic nodes were matched by positive and negative and by number if positive, grade+l, and age as closely as possible. Histology review was performed by three histopathologists (WDL, TSF, GK) sitting together. As part of a complete review of all AS carcinoma of the cervix treated at the three institutions agreed histologic criteria were established for the diagnosis of AS as "a tumor which contains obvious malignant glandular and squamous elements using conventional hematoxylin and eosin-staining. Glandular elements are recognized by overt gland formation or by the presence of 'signet ring' cells. Squamous differentiation, as in pure squamous carcinoma of the cervix, is characterized by either frank keratinization or by nests of spindle cells or large cells with intercellular bridges". Glassy cell carcinoma is considered to be an adenosquamous variant and eligible patients were included in the study. Glassy cell carcinoma was characterized as described by Gliicksman & Cherry (7) by the presence of "large cells containing a moderate amount of finely granular cytoplasm, which gives them their characteristic ground-glass appearance. The cytoplasm stains faintly blue with hematoxylin. The cells have a distinct cell wall, and the nuclei are prominent and contain prominent nucleoli". No special stains were included in the criteria. Only patients with definite carcinoma of the uterine cervix were induded. The definition of adenocarcinoma included all other recognized forms of adenocarcinoma as described by Blaustein (27) , including columnar cell (endocervical), colloid, endometrioid, papillary serous and clear cell, adenoid cystic and mesonephric sub-types.
In the adenocarcinomatous elements grading was based on the architectural pattern: a well-differentiated tumor contained well-formed simple glands, moderately differentiated was characterized by interbranching glands and variable amounts of intracytoplasmic mucin which may show a cribriform pattern and a poorly differentiated contained sheets of cells with only focal gland formation. A well-differentiated squamous cell carcinoma was characterized by mature cells with abundant eosinophilic cytoplasm with or without abundant keratin with keratin pearls and individual cell keratinization (dyskeratosis). Cells were usually tightly packed together with well-developed intercellular bridges. Moderately well-differentiated neoplastic ceils were more pleomorphic with large irregular nudei, less abundant cytoplasmic matrix and more numerous mitotic figures. The cellular borders as well as intercellular bridges were indistinct. Keratin pearl formation was virtually non-existent and individual cell keratinization present in the center of nests of tumor cells.
Poorly differentiated tumors contained abundant mitoses and areas of necrosis. The cells contained hyperchromatic oval nuclei and scant indistinct cytoplasm. There were rare foci of abortive dyskeratosis only. Depth of invasion was measured as the thickness of the tumor in a plane perpendicular to the adjacent epithelium.
Statistical analysis was performed in the Division of Biostatistics, Comprehensive Cancer Center, University of Alabama at Birmingham. Survival curves were calculated according to the method of Kaplan and Meier with differences compared using the log rank test. The t-tests and Chi-square tests were used as appropriate.
Results
Ninety-two patients were initially thought to be eligible for inclusion but 48 patients were excluded because they did not meet the strict entry criteria for the following reasons: histology not adenosquamous on review (n = 32), incomplete clinical data (n = 3), insufficient histologic material (n = 10) and surgical stage other than IB (n = 4). These four patients had tumor extension outside the cervix, vagina (1), parametrium (2), paracervical tissues (1). Additionally, two patients initially thought to be stage IB adenocarcinoma but found on histology review to be AS had disease extension outside the cervix at surgery into the parametrium (1) and vagina (1). Forty-four patients met the entry criteria. It was not possible to match six AS patients. Five of these patients had positive lymph nodes in association with a lesion size between 2 and 4 cm and one had a lesion size of 8 cm with negative nodes. One patient in the AS group had a glassy cell tumor and another had glassy cell elements. Thirty-eight patients with AS were matched one-for-one with 38 patients with A by the study criteria ( Table 2 ). The average age of the matched AS and A groups was 41 years (range 22-63 years) and 43 years (range 26-73 years). Complete pelvic lymphadenectomy was performed in 36 patients in each group with sampling of the pelvic nodes in two cases each. Sampling of the paraaortic nodes was performed in 15 AS and 12 A and all were negative for metastasis. Peritoneal washings were examined cytologically in 19 AS and 14 A and in all cases were negative for malignant cells.
All 38 patients with AS underwent radical hysterectomy with five receiving postoperative radiotherapy. In the A group, 35 patients underwent radical hysterectomy with four receiving postoperative RT. Three A patients underwent total abdominal hysterectomy and staging laparatomy one following preoperative RT. All three underwent postoperative RT. The matched group of adenocarcinomas included the following subtypes: endocervical (33), colloid (2), papillary (1), endometrioid (1) and adenoid cystic (1).
The 5-year survival for the 38 matched AS patients was 83 vs. 90% for the A (P = 0.275 for comparison of the two survival curves, Fig. 1 ). For the 34 patients in each group with negative nodes the 5-year survival was 84% AS and 93% A (P = 0.225). Of the four matched AS patients with positive nodes one is dead of disease, one is lost to follow-up after experiencing a vaginal vault recurrence and two are alive and well at 126 and 106 months. Of the four matched A with positive nodes one is dead of disease, one is dead of another cause, one is alive with recurrence and one is alive and free of disease at 62 months. The overall disease-free survival was not significantly different between the matched groups 78% AS: 81% A (P = 0.522 for the comparison of the two disease-free survival curves, Fig. 2 ) but the average time to recurrence was significantly shorter for the AS patients, 11 vs. 36 months (P = 0.03).
Eight (25%) patients in the matched AS group recurred, four in the pelvis alone, three pelvis and distant, and one distant only. Six of the eight patients who recurred died of carcinoma of the cervix. Two other patients hac~ recurrence in the vaginal vault, one surviving after treatment and the other lost to followup before treatment. Six of the matched A recurred with the sites being pelvis alone (2), pelvis and distant (1) and distant (3) .
No patient with either AS or A recurred or died following treatment for the primary tumor with a depth of invasion < 1.0 cm (Fig. 3) . In the matched AS group 8 of 15 (53%) patients with depth of invasion ~ 1 cm recurred as opposed to 6 of 15 A (40%). Of these 15 A patients four had positive nodes and three recurred and three of 11 with negative nodes recurred. When all the AS are examined 10 of 20 (50%) with depth of invasion ~ 1 cm recurred, six of the 20 had positive nodes and four recurred whilst six of 14 with negative nodes recurred.
In the matched study no AS or A patients were pregnant at the time of diagnosis but two of the unmatched AS patients were pregnant at 28 and 35 weeks and both were treated with Caesarean hysterectomy and postoperative radiotherapy. One of these patients had two positive pelvic nodes and is alive without recurrence at 130 months and the other with one positive node is dead of disease at 8 months.
Survival was significantly better for those matched AS with lesion size <: 2 cm when compared with those -> 4 cm (P = 0.025). The 44 patients with AS (including the unmatched patients) were divided into two groups based on node positivity, lesion size > 4 cm or depth of invasion > 1 cm and anlysis revealed 25 AS patients with a significantly higher risk for recurrence (Fig. 4) .
Discussion
Debate about the significance of adenosquamous carcinoma of the cervix has been dogged by a failure of researchers to adhere to either a uniform name or uniform histologic criteria for the tumor. At least five different terms have been applied to describe tumors containing both squamous and glandular elements including pseudo-epidermoid (28), mixed carcinoma (7), mucoepidermoid (29) , acantho-adenocarcinoma °), adenoepidermoid (2°) and adenosquamous (21) . The main area of contention is whether or not to include tumors which do not contain obvious squamous and glandular elements on conventional hematoxylin and eosin (H&E) stains but which contain areas or cells which stain positive for mucin with special stains. It has been reported that such tumors have a worse prognosis, or worse prognostic features, than pure squamous cell carcinomas with no mucin positive cells (23"30'31) although others report no significant difference in survival (32) . Some investigators include such patients in series of adenosquamous cardnomas (7A4'2°) and report a worse outcome over either pure SCC (7'2°) or other forms of A and SCC 04) ( Table 1) . The inclusion of patients with squamous cell carcinoma and mucin staining produces an uncertainty with regard to the actual amount of mucin staining required to change the classification of an SCC (29"30) and makes interpretation difficult.
We decided to restrict the histologic criteria to those features which are readily definable by routine H&E staining without resort to special stains in order to obtain a homogeneous group for study. The difficulties associated with the diagnosis of AS carcinoma are exemplified by the fact that 32 (35%) patients originally diagnosed with AS were excluded from the study because on review of the histology they were considered not to have AS at all. Seventeen were reclassified as adenocarcinomas, 14 as SCC and one as an adenoid basal carcinoma. Despite these exclusions, this is the largest series of surgically staged IB adenosquamous carcinoma of the cervix so far reported.
The process of matching patients with those with adenocarcinoma of other histologic types allows for a stricter comparison of both prognosis and prognostic features than would otherwise be possible. The matching criteria were selected because the features had been previously shown to be significant with regard to prognosis of either carcinoma of the cervix in general, adenocarcinoma or AS; lesion size (13'15'18'33-35), lymph node status (9'24'36'~7), tumor grade (s'8-1°'ls '18"3s'36"3a'39) and age (9'4°).
Our patients with AS carcinoma stage IB did have a worse survival than the matched group of other types of A (83 vs. 90%) but the difference was not significantly different overall. However, other factors indicate that a sub-group of AS tumors do have a more aggressive tendency. The disease-free interval, a measure of the time to first recurrence, was significantly shorter in the AS group; the fact that five patients with metastases to pelvic lymph nodes in association with relatively small lesion size could not be matched with adenocarcinomas; a higher incidence of poor grade either of the adenocarcinoma component or overall and the greater incidence of patients under 30 years of age. Depth of invasion of the primary tumor was not included in our matching criteria but has been reported to be associated with a worse outcome in adenocarcinoma ~z13'24'25) and our data would agree with this view.
In summary, our data demonstrate that early stage adenosquamous carcinoma of the cervix affords the patient a likelihood of survival not significantly different from an adenocarcinoma of similar size and extent of spread. However, the fundamental differences in tumor biology between these two cell types are manifested in the markedly shorter time to recurrence observed in adenosquamous patients, and in the propensity for nodal metastasis of adenosquamous cancers of smaller size which prevented matching of three out of eight of the node positive adenosquamous tumors with a greatest dimension of _< 4 cm.
The data also indicate that a distinct sub-group of AS carcinoma can be identified based on either lesion size > 4 cm, depth of invasion > 10 mm or node positivity who are at a much higher risk of early recurrence and poor survival. We feel that consideration should be given to some form of adjuvant chemoradiation before or after primary surgery for this group.
Conclusion
There is a sub-group of AS who have a more aggressive tumor with a shorter time to recurrence and poorer prognosis than matched adenocarcinomas. This group includes patients with positive pelvic lymph nodes, lesion size ___ 4 cm and depth of invasion into the cervix of > 10 mm. Consideration should be given to adjuvant chemo-irradiation for this group. Conversely, a group of patients with AS who have a good prognosis can be identified by surgical staging.
